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Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 
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"The Right to Information, The Right to Live'' 



^^^Eii^^^^^tt^i iil%k^K>S :^^^T<:^^ 



IS 455 (1989) : Portland Slag Cement 
Cement and Concrete] 




Jawaharlal Nehru 
'Step Out From the Old to the New" 



Specification [CED 2: 



i&^^f f /lA^sh^^JS^ rsJ^a^TTTF^ 



:<>5&i| mT'5K^5?::5:^>^i»l 



K^^^iXSVCd^ 



Satyanarayan Gangarara Pitroda 
Invent a New India Using Knowledge 



Bhartrhari — Nitisatakam 
''Knowledge is such a treasure which cannot be stolen" 




^'^^^r 



k 




BLANK PAGE 



^*-^^^ 





PROTECTED BY COPYRIGHT 



IS 455 : IMS 

( Rcafnrmcd 199S ) 

Indian Standard 
PORTLAND SLAG CEMENT - SPECIFICATION 

( Fourth Revision ) 



.Second Rcprinl SEPTEMBER 1998 
UDC 666-943 



O BIS 1990 

BUREAU OF INDIAN STANDARDS 

MANAK BHAVAN, 9 BAHADUR SHAH ZAFAR MARG 

NEWDBLHI 110002 

May 1990 Prlc«Gf»iip4 



AMENDMENT NO. 1 APRIL 1991 
TO 
IS 455 I 1989 PORTLAND SLAG CEMENT ^ 
SPECIFICATION 

( Fourth RevUion ) 

( Page 3, clause 9.2.1.1 ) — Insert the following new clauses affr 
9,2.1.1: 

"9.2.2 When cement is intended for export and if the putchiin «:n 
requires, packing ol cement may be done in bags with an avriH^c ?iri 
mass per bag as agreed to by the purchaser and the manufactvirer. 

9.2*2.1 For this purpose the permission of the certifying authority sh:ill 
be obtained in advance for each export order. 

9.2.2.2 The words 'FOR EXPORT' and the average net inas^ (»i 
cement per bag shall be clearly marked in indelible ink on each bag. 

9.2.2.3 The packing material shall be ai agreed to between the supplier 
and the purchaser. 

9.2.2.4 The tolerance requirements for the mass of cement packrd in 
bags shall be as given in 9.2.1*1 except the average net mass which 
shaJl be equal to or more than the quantity in 9.2.2." 



( CED 2 ) 



Primed ii Dee Kay rrinterii. New iXllii. IivIm 



AMENDMENT NO. 2 NOVEMBER 1991 

TO 

IS 455 : 1989 PORTLAND SLAG CEMENT — 

SPECIFICATION 

( Fourth Revision ) 

(Page 4, dnuse B-1.2 ) — Subslimic 'up lo 25 lonncs* for 'of 20 lo 25 
tonnes'. 



(CED2) 



Reprography Unit. BIS. New Delhi, loda 



AMENDMENT NO. 3 JUNE 1993 

TO 

IS 455: 1989 PORTLAND SLAG CEMENT — 

SPECIFICATION 

( Fourth Revision ) 

\ Page 3, clause 9.2.1.1 ( see also Amendment ^o. 1 ) ] — Substitute the 
lollowmg for the existing clauses 9.2.2 to 9.2.2.4 

**9.2.2 When cement is intended for export and if the purchaser so requires, 
packing of cement may be done in bags or in drums with an average net mass of 
cement per bag or drum as agreed to between the purchaser and the manufacturer. 

9.2.2.1 For this purpose the permission of the certifying autbonty shall be 
obtained in advance for each export order. 

9.2.2.2 The words TOR EXPORT' and the average net mass of cement per 
bag/dnim shall be clearly marked in indelible ink on each bag/drum. 

9.2.2.3 The packing matenal shall be as agreed to between the manufacturer and 
the purchaser 

9.2.2.4 The tolerance requirements for the mass of cement packed in bags/drum 
shall be as given in 9.2.1.1 except the average net mass which shall be equal to or 
more than the quantity in 9.2.2 ** 



(CED2) 



Reprography Unit, BIS. New Delhi, India 



AMENDMENT NO. 4 MAY 2000 

TO 

IS 455:1989 PORTLAND SLAG CEMENT — 

SPECIFICATION 

( Fourth Revision ) 

Substitute 'net mass' for 'average net mass' wherever it appears in the 
standard. 

( Page \, clause 4.1, last sentence ) — Substitute '70 percent' for 
*65 percent*. 



(CED2) 



Reprography Unit, BIS. New Delhi. India 



AMENDMENT NO. 5 APRIL 2005 

TO 

18 455:1989 PORTLAND SLAG CEMENT — 

SPECIFICATION 

( Fourth Revision ) 

( Page 1, clause 5.2 ) — Substitute 'lO.O percent. Max' for *8,0 percent. 
Max* against Magnesium Oxide (MgO): 

( Page 1 , clause 5,2, Notes ) — Substitute the following for the existing: 

NOTES 

1 Total chloride conicnt in cement shall not exceed 0. 1 percent by mass for cement used in 
structures other than prestressed concrete. For determination of chloride content in cement, 
IS 12423 may be referred 

2 For use in special structures like prestressed concrete, where chloride is a cntical 
paramcicr, the chloride content shall not exceed 005 percent and shall be required to be 
measured if desired by the purchaser. 

3 Granulated slag conforming to IS 12089 shall be used for the manufacture of Portland 
slag cement.' 



{ CED 2 ) 



Reprography llniu BIS. New Delhi. India 



AMENDMENT NO. 6 JUNE 2009 

TO 

IS 455 : 1989 PORTLAND SLAG CEMENT — SPECIFICATION 

(Fourth Revision) 

{Page 3, clause 9.2.1) — Substitute the following for the existing: 

'The net mass of cement per bag may also be 25 kg, 10 kg, 5 kg, 2 kg or 1 kg subject to tolerances as given 
in 9.2.1.1 and packed in suitable bags as agreed to between the purchaser and the manufacturer.' 

{Page 3, clause 9,1AA, last sentence) — Substitute the following for the existing: 

'However, the average of net mass of cement in a sample shall be equal to or more than 25 kg, 10 kg, 5 kg, 
2 kg or 1 kg, as the case may be.' 



(CED 2) 



Reprography Unit, BIS, New Delhi, India 



Oement and Concrete Sectional Committee, CED 2 



FOREWORD 

This Indian Standard ( Fourth Revision ) was adopted by the Bureau of Indian Standards on 
30 October 1989» after the draft finalized by the Cement and Concrete Sectional Committee had been 
approved by the Civil Engineering Division Council. 

Portland slag cement is obtained by mixing Portland cement clinker, gypsum and granulated slag in 
suitable proportions and grinding the mixture to get a thorough and intimate mix between the consti- 
tuents. It may also be manufactured by separately grinding Portland cement clinker, gypsum and 
granulated slag and then mixing them intimately. The resultant product is a cement which has 
physical properties similar to those of ordinary Portland cement. In addition, it has low heat of 
hydration and is relatively better resistant to soils and water containing excessive amounts of sulphates 
of alkali metals, alumina and iron, as welV as to acidic waters, and can, therefore, be 'used for marine 
works with advantage. 

The manufacture of Portland slag cement has been developed primarily to utilize blastfurnace slag, a 
waste product from blastfurnaces. The development of manufacture of this type of cement will 
considerably increase the total output of cement production in the country and will, in addition, pro- 
vide a profitable use for an otherwise waste product. The slags obtained from other types of furnaces, 
but having identical properties as those of granulated blastfurnace slag conforming to this standard, 
may also be used for manufacture of Portland slag cement. 

This standard was first published in 1953 and subsequently revised in 1962, 1967 and 1976. This fourth 
revision incorporates the modifications required as a result of experience gained with the use of this 
specification and to bring the standard in line with tl e present practices followed in the production 
and testing of cement. 

Since publication of the third revision of this standard, large number of amendments have been issued 
from time to time in order to modify various requirements based on the experience gained with the 
use of the standard and the requirements of the users and also keeping in view the raw materials and 
fuel available in the country for manufacture of cement. The important amendments include incorpo- 
rating a value of 28 day compressive strength, increasing the requirement regarding loss on ignition 
from 40 to 5*0, increasing the insoluble residue content from 2*5 to 4 percent, making autoclave 
soundness test compulsory, incorporating a provision for retcst in respect of autoclave soundness test 
after aeration of the cement, incorporating a clause on false set of cement and permitting packaging 
of cement in 25 kg bags. In view of these large number of amendments, the Scctio.ial Committee 
decided to bring out the fourth revision of the standard incorporating all these amendments so as to 
make it more convenient for the users. The desirable requirements of granulated slag suitable for the 
manufacture of Portland slag cement have been deleted from this revision and reference has been made 
to IS 12089 : 1987 'Specification for granulated slag for the manufacture of Portland slag cement*. 

This standard contains clauses 5.1 and 11.4.1 which pcrn?it the purchaser to use his option and clauses 
6.5. 9.2.1 and 9.3 which call for agreement between the purchaser and the manufacturer. 

In the formulation of this standard considerable assistance has been rendered by National Co,''>cil for 
Cement and Building Materials, New Delhi as many of these modifications are based on studies carried 
out by them. 

The composition of the committee responsible for the formulation of this standard is given in Annex C. 

Mass of cement packed in bags and the tolerance requirements shall be in accordance with the relevant 
provisions of the Standards of Weights and Measures ( Packaged Commodities ) Rvles, 1977 and B-1.2 
( see Annex B for information ). Any modification in these rules in respect of tolerance on mass of 
cement would apply automatically to this standard. 

For the purpose of deciding whether a particular Acquirement of this standard is complied with, the 
final value, observed or calculated, expressing the result of a test or analysis, shall be rounded oflF in 
accordance with IS 2 : 1960 'Rules for rounding off numerical values (revised)*. The number of 
significant places retained in the rounded off value should be the same as that of the specified value in 
this standard. 
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1 SCOPE 

1.1 This standard covers the manufacture and 
chemical and physical requirements for Portland 
slag cement. 

2 REFERENCES 

2.1 The Indian Standards listed m Annex A are 
necessary adjuncts to this standard. 

3 TERMINOLOGY 

3.1 For the purpose of this standard, the defini- 
tions given in IS 4845 : 1968 and the following 
shall apply. 

3.2 Portland Slag Cement 

An intimately intcrground mixture of Portland 
cement clinker and granulated slag with addition 
of gypsum and permitted additives or an intimate 
and uniform blend of Portland cement and finely 
ground granulated slag. 

33 Portland Clinker 

Clinker, consisting mostly of calcium silicates, 
obtained by heating to incipient fusion a predeter- 
mined and homogeneous mixture of materials 
principally containing lime ( CaO ) and silica 
( SiOt ) with a smaller proportion of alumina 
( AljOj ) and iron oxide ( Fe,Oa ). 

3.4 Granolatcd Slag 

Slag in granulated form is used for the manufac- 
ture of hydraulic cement. Slag is a non-metallic 
product consisting essentially of glass containing 
silicates and alumino-silicatcs of lime and other 
bases, as in the case of blastfurnace slag, which is 
developed simultaneously with iron in blastfurnace 
or electric pig iron furnace. Granulated slag is 
obtained by further processing the molten slag by 
rapidly chilling or quenching it with water or steam 
and air. 

4 MANUFACTURE 

4.1 Portland slag cement shall be mdnufactured 
either by intimately intergrinding a mixture of 
Portland cement clinker and granulated slag with 
addition of gypsum ( natural or chemical ) or 
calcium sulphate, or by an intimate and uniform 
blending of Portland cement and finely ground 



granulated slag, so that the resulUnt mixture 
would produce a cement capable of complying 
with this specification. No material shall be 
added other than gypsum ( natural or chemical ) 
or water or both. However, when gypsum is 
added it shall be m such amounts that the sulphur 
trioxide ( SO, ) in the cement produced does not 
exceed the limits specified in 5.2. Besides, not 
more than one percent of air-entraming agents or 
surfactants which have proved not to be harmful, 
may be added. The slag constituent shall be not 
less than 25 percent nor more than 65 percent of 
the Portland slag cement. 

S CHEMICAL REQUIREMENTS 

5.1 Portland cement clinker used m the manu- 
facture of Portland slag cement shall comply in all 
respects with the chemical requirements specified 
for the 33 grade ordinary Portland cement m 
IS 269 : 1989, and the purchaser shall have the 
right, if he so desires, to obtain samples of the 
clinker used m the manufacture of Portland slag 
cement 

5.2 The Portland slag cement shall comply with 
the following chemical requirements when tested 
in accordance with the methods given iq IS 4032 : 
1985: 



Percent, Afax 
80 
30 
1-5 
50 
40 



Magnesium oxide ( MgO ) 
Sulphur trioxide ( SO, ) 
Sulphide sulphur ( S ) 
Loss on ignition 
Insoluble residue 

NOTES 

1 Total chloride content in cement ibtU not exceed 
05 percent by mats for cement used in prestressed 
concrete structures and long span reinforced con- 
crete structures. ( Method of test for determination 
of chloride content in cement is given in IS 12423 : 
1988. ) 

2 The limit of total chloride content in cement for 
use in plain and other reinforced concrete structures 
IS being reviewed. Till that time, the limit may be 
mutually agreed to between the purchaser and the 
manufacturer 

3 Granulated slag conforming to IS 12089 1987 baa 
been found suitable for the manufacture of Portland 
slag cement. 



\ 
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< PHYSICAL REQUIREMENTS 

6.1 Fineness 

When tested for fineness in terms of specific sur- 
face by Blaine*s Air permeability method described 
in IS 4031 ( Part 2 ) : 1988, the specific surface of 
slag cement shall be not less than 225 m'/kg. 

6.2 Soundness 

6.2.1 When lested by 'Lc-Chateh*cr' method and 
autoclave test described in IS 4031 ( Part 3 ) : 
1988, unaerated Portland slag cement shall not 
have an expansion of more than 10 mm and 0*8 
percent respectively. 

6.2.1.1 In the event of cements failing to comply 
with any one or both the requirements specified 
in 6.2.1. further tests in respect of each failure shall 
be made as described in IS 4031 ( Part 3 ) : 1988 
from another portion of the same sample after 
aeration. The aeration shall be done by spreading 
out the sample to a depth of 75 mm at a relative 
humidity of 50 to 80 percent for a total period 
of 7 days. The expansion of cements so aerated 
shall be not more than 5 mm and 0*6 percent 
when tested by *Le-Chatelier* method and autoclave 
test respectively. 

6.3 Setting Time 

The setting time of slag cement, when tested by 
the Vicat apparatus method described in IS 4031 
( Part 5 ) : 1988, shall be as follows: 

a) Initial setting time Not Jess than 

30 minutes 

b) Final setting time Not more than 

600 minutes 

63.1 If cement exhibits false set, the ratio of final 
penetration measured after 5 minutes of comple- 
tion of mixing period to the initial penetration 
measured exactly after 20 seconds of completion 
of mixing period, expressed as percent, shall be 
not less than 50. In the event of cement exhibit- 
ing false set. the initial and final setting time of 
cement when tested by the method described in 
IS 4031 ( Part 5 ) : 1988 after breaking the false 
set, shall conform to 6.3. 

6.4 Compressive Stren<;th 

The average compressive strength of at least three 
mortar cubes ( area of face 50 cm* ) composed of 
one part of cement, three parts of standard sand 
( see Note I ) by mass and ( P/4+3 ) percent ( of 
combined mass of cement plus sand ) water, and 
prepared, stored and tested in the manner describ- 
ed in IS 4031 ( Part 6 ) : 1988, shall be as follows: 



a) 72±lh 

b) 168 ±2 h 

c) 672 ±4 h 



Not less than 16 MPa 
Not less than 22 MPa 
Not less than 33 MPa 



NOTES 

1 Standard sand shall conform to IS 650 : 1966. 

2 P '\%X\\e percentage of water required to produce 
a paste of standard consistency ( ste 11.3 ). 

6.5 By agreement between the purchaser and the 
manufacturer, transverse strength test of plastic 
mortar in accordance with the method described 
in IS 4031 (Part 8 ) : 1988 may be specified 
in addition to the test specified in 6.4. The 
permissible values of the transverse strength by 
this method shall be as agreed to between the 
purchaser and the manufacturer at the time of 
placing the order. 

6.6 Notwithstanding the strength requirements 
in 6.4 and 6.5, the Portland slag cement shall show 
a progressive increase in strength from the strength 
at 72 hours. 

7 STORAGE 

7.1 The cement shall be stored in such a manner 
as to permit easy access for proper inspection and 
identification and in a suitable weather-tight build- 
ing to protect the cement from dampness and to 
minimize warehouse deterioration. 

8 MANUFACTURER'S CERTIHCATION 

8.1 The manufacturer shall satisfy himself that the 
cement conforms to the requirements of this 
standard, and if requested, shall furnish a certi- 
ficate to this effect to the purchaser or his repre- 
sentative, within ten days of despatch of cement. 

8.2 The manufacturer shall furnish a certificate, 
within ten days of despatch of the cement, indicat- 
ing the total chloride content in percent by mass 
of cement. 

9 DELIVERY 

9.1 The cement shall be packed in bags [jute 
sacking bag conforming to IS 2580 : 1982, double 
hessian bituminized ( CRI type ), multi-wall paper 
conforming to IS 11761 : 1986, polyethylene lined 
( CRI type ) jute, light weight jute conforming to 
IS 12154:1987, woven HDPE conforming to 
IS 11652 : 1986, woven polypropylene conforming 
to IS 11653 : 1986, jute synthetic union conform- 
ing to IS 12174 : 1987 or any other approved 
composite bags ] bearing the manufacturer's name 
or his registered trade-mark, if any. The words 
'Portland Slag Cement* or a suitable mark to 
distinguish Portland slag cement from other Port- 
land cements shall be clearly and indelibly marked 
on each bag. The number of bags ( net mass ) to 
the tonne or the average net mass of the cement 
shall be legibly and indelibly marked on each bag. 
The bags shall be in good condition at the time of 
inspection. 
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9.1.1 Similar information shall be provided in the 
delivery advices accompanying the shipment of 
packed or bulk cement ( see 9.3 ). 

9.2 The average net mass of cement per bag shall 
be 50 kg ( see Annex B ). 

9,2.1 The average net mass of cement per bag may 
also be 25 kg subject to tolerances as given 
in 9.2.1.1 and packed in suitable bags as agreed 
to between the purchaser and the manufacturer. 

9.2.1.1 The number of bags in a sample taken for 
weighment showing a minus error greater than 
2 percent of the specified net mass shall be not 
more than 5 percent of the bags in the sample. 
Also the minus error in none of such bags in the 
sample shall exceed 4 percent of the specified net 
mass of cement in the bag. However, the average 
net mass of cement in a sample shall be equal to 
or more than 25 kg. 

9.3 Supplies of cement in bulk may be made by 
agreement between the purchaser and the supplier 
( manufacturer or stockist ) 

NOTE — A smglc bag or contatncr containing 
I 000 kg or more net m iss of cement shall be const 
dcrcd as bulk supply of cement Supplies of cement 
may also be made in intermediate containers, for 
example drums of 200 kg, by agreement bet\^ecn the 
purchaser and the manufaLturer. 

10 SAMPLING 

10.1 Samples for Testing 

A sample or samples for testing may be »aken by 
the purchaser or his representative, or by any 
person appointed to superintend the work for the 
purpose of which the cement is required, or by the 
latter's representative. 

10.1.1 The samples shall be taken within three 
weeks of the dehvcry and all the tests shall be 
commenced within one week of sampling. 

10.1.2 When it is not possible to test the samples 
wilhm one week, the samples shall be packed and 
stored in nir-tight containers till such time that 
they are tested. 

10.2 In addition to the requirements of 10.1, the 
methods and procedure of sampling shall be in 
accordance with IS 3535 : 1986. 

10.3 Facilities for SiunpUng and Identify tog 

The manufacturer or ^pplicr shall afford every 
facility, and shall provide all labour and materials 
for taking and packing the samples for testing the 
cement and for subsequent identihcation of the 
cement sampled. 



11 TISTS 

11.1 The sample or samples of cement for tests 
shall be taken as described in IS 3535 : 1986 and 
shall be tested in the manner prescribed in the 
relevant clauses. 

11.2 Temperature for Testing 

The temperature at which the physical tests may 
be carried out shall, as far as possible, be 27 ±2''C. 
The actual temperature during the testing shall be 
recorded 

11.3 Consistency of Standard Cement Paste 

The quantity of water required to produce a paste 
of standard consistency, to be used for the deter- 
mination of the water content of mortar for the 
compressive strength test and for the determi- 
nation of soundness and setting time, shall be 
obtained by the method described in IS 4031 
( Part 4 ) : 1988. 

11.4 Independent Testing 

11.4.1 If the purchaser or his representative re- 
quires independent test, the samples shall be taken 
before or immediately after delivery at the option 
of the purchaser or his representative, and the 
tests shall be carried out in accordance with this 
standard on the written instructions of the pur- 
chaser or his representative. 

11.4.2 Cost of Testing 

The manufacturer shall supply, free of charge* the 
cement required for testing Unless otherwise 
stKcified in the enquiry and order, the cost of tests 
shall be borne as follows: 

a) By the manufacturer if the results show that 
the cement does not comply with this 
standard; and 

b) By the purchaser if the results show that 
the cement complies with this standard. 

11.4.3 After a representative sample has been 
drawn and hermetically sealed, tests on the sample 
shall be carried out as expeditiously as possible. 

12 REJECTION 

12.1 Cement may be rejected if it does not comply 
with any of the requirements specified in this 
specification. 

12.2 Cement remaining in bulk storage at the mill, 
prior to shipment, for more than six months, or 
cement in bags in local storages in the hands of a 
vendor for more than three months after comple- 
tion of tests, may be retested before use and may 
be rejected if it fails to conform to any of the 
requirements in this specification. 
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ANNEX A 

( Clause 2.1 ) 

LIST OF REFERlRED INDIAN STANDARDS 



IS No, Title 

269 : 1989 Specification for 33 grade ordi- 
nai7 Portland cement {fourth 
revision ) 

650 : 1966 Specification for standard sand 
for testing of cement {first revi- 
sion ) 

2580:1982 Specification for jute sacking 
bags for packing cement ( second 
revision ) 

3535 : 1986 Methods of sampling hydraulic 
cements ( first revision ) 

4031 ( Part I Methods of physical test for hy- 
to Part 13 ) draulic cement {first revision ) 

4032:1985 Method of chemical analysis of 
hydraulic cement {first revision ) 

4845 : 1968 Definitions and terminology rela- 
ting to hydraulic cement 

4905 : 1968 Methods for randam sampling 



IS No, 



Title 



11652 i 1986 Specification for high density 
polyethylene ( HDPE ) woven 
sacks for packing cement 

11653:1986 Specification for polypropylene 
( PP ) woven sacks for packing 
cement 

11761 : 1986 Specification for multi-wall paper 
sacks for cement valved-sewo 
gussetted type 

12089 : 1987 Specification for granulated slag 
for the manufacture of Portland 
slag cement 

12 1 54 : 1987 Specification for light weight jute 
bags for packing cement 

12174:1987 Specification for jute synthetic 
union bag for packing cement 

12423 : 1988 Method for colorimetric analysis 
of hydraulic cement 



ANNEX B 

( Clause 9.2 ) 

TOLERANCE REQUIREMENTS FOR THE MASS OF CEMENT PACKED IN BAGS 



B-l The average net mass of cement packed in 
bags at the plant in a sample shall be equal to or 
more than 50 kg. The number of bags in a sample 
shall be as given below: 



Batch Size 


Sample Size 


100 to 150 


20 


151 to 280 


32 


281 to 500 


50 


501 to 1 200 


80 


1 201 to 3 200 


125 


3 201 and over 


200 



The bags in a sample shall be selected at random 
( jeelS4905 : 1968 ). 

B*L1 The number of bags in a sample showing a 
minus error greater than 2 percent of the specitied 



net mass ( 50 kg ) shall be not more than 5 per- 
cent of the bags in the sample. Also the minus 
error in none of such bags in the sample shall 
exceed 4 percent of the specified net mas of 
cement in the bag. 

NOTE— The matter given in B-l and B-1.1 are 
extracts based on the Standards of Weights cknd 
Measures ( Packaged Commodities ) Rules, 1977 to 
which reference shall be made for full details. Any 
modi/ication made in these Rules and other related 
Acts and Rules would apply automatically. 

B-l. 2 In case of a wagon/truck load of 20 to 25 
tonnes, the overall tolerance on net mass of cement 
shall be to H 5 percent. 

NOTE — 1 he mass of a jute sacking bag confor- 
ming to IS 2580 : 1982 to hold 50 kg of cement in 
531 g, the mass of a double hessian bitumini/ed 
( CRl type ) bag to hold 50 kg of cement is 630 g, the 
mass of a 6-ply paper bag to hold 50 kg of cement is 
approximately 400 g and the mass of a polyethylene 
lined ( CRl type ) jute bag to hold 50 kg of cement 
is approximately 480 g. 



ANNEX C 

( Foreword ) 

COMPOSITION OF THE TECHNICAL COMMTTTEE 

CEMENT AND CONCRETE SECTIONAL COMMITTEE, CED 2 
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DtPUTY Director ( C & MDD-II ) 
( Alternate ) 
Shri V. K. Ghanekar 
Shri S. Gopinath 
Shri A. K. Gupta 
Shri J. Sen Gupta 
Shri P. J- Jagus 

Dr A. K. Chattfrjee ( Alternate ) 

Joint Director Standards ( B & S )/CB-I 

Joint Director Standards ( B & S )/ 
CB-II ( Alternate ) 
Shri N. G. Joshi 
Shri R. L. Kapoor 

Shri R. K. Saxena { Alternate ) 
Dr a. K. Mullick 
Shri O. K. Majumdar 

Shri P. N. Mehta 

Shri S. K. Mathur ( Alternate ) 
Shri Nirmal Singh 

Shri S. S. Miolani ( Alternate ) 
ShriS. N. Pal 

Shri Biman Dasgupta ( Alternate ) 

Shri R. C. Paratb 

Lt-Col R. K. Singh ( Alternate ) 
Shri H. S. Pasricha 
Shri Y, R. Phull 

Shri S. S. Seehra ( Alternate ) 
Dr Mohan Rai 

Dr S. S. RtHSi ( Alternate ) 

Shri A. V. Ramana 

Dr K. C. Narano ( Alternate ) 

.Shri G. Ramdas 
Shri T. N. Subba Rao 

Shri S. A. Reddi ( Alternate ) 



Representing 
National Council for Cement and Building Materials, New Delhi 

Larsen and Toubro Limited, Bombay 

National Test House, Calcutta 

Bhakra Beas Management Board, Nangal Township 

Central Public Works Department, New Delhi 
Irrigation Department, Government of Punjai) 

A. P. Engineering Research Laboratories, Hyderabad 
Central Soil and Materials Research Station, New Delhi 
Central Water Commission, New Delhi 

Structural Engineering Research Centre ( CSIR ), Gbaziabad 
The India Cements Limited, Madras 
Hyderabad Industries Limited, Hyderabad 
National Buildings Organization, New Delhi 
The Associated Cement Companies Ltd, Bombay 

Research, Designs and Standards Organization ( Ministry of 
Railways ), Lucknow 

Indian Hume Pipes Co Limited, Bombay 

Roads Wing ( Ministry of Transport ), Department of Surface 
Transport, New Delhi 

National Council for Cement and Building Materials, New Delhi 
Hospital Services Consultancy Corporation ( India ) Ltd. 

New Delhi 
Geological Survey of India, Calcutta 

Development Commissioner for Cement Industry ( Ministry of 
Industry ), New Delhi 

M.N. Dastur and Company Private Limited, Calcutta 

Engineer-in-Chicf s Branch, Army Headquarters 

Hindustan Prefab Limited, New Delhi 

Indian Roads Congress, New Delhi; and Central Road Research 

Institute. (CSIR). New Delhi 
Central Road Research Institute ( CSIR ), New Delhi 
Central Building Research Institute ( CSIR ), Roorkce 

Dalmia Cement ( Bharat ) Limited, New Delhi 

Directorate General of Supplies and Disposals, New Delhi 
Gammon India Limited, Bombay 



Membert 

Dr M. Ramaiah 

Dr a. O. Madhava Rao ( AhernMtt ) 

Shri a. U. Riihsinohani 

Shri C. S. Sharma ( Alternate ) 

StCRETARY 

Shri K. R. Saxena ( Alternate ) 

SVPCRINTINDINO ENGINEER (DESIGNS ) 

Executive Engineer ( SMD Division ) 
( Alternate ) 

Shri L. Swaroop 

Shri H. Bhattacharya 
( Alternate ) 
Shri S. K. Guha Thakurta 
Shri S.P. Sankarnarayanan 
( Alternate ) 

Dr H. C. Visvesvaraya 

Shri D. C. Chaturvedi ( Alternate ) 

Shri G. Raman, 
Director ( Civ Engg ) 



Representing 
Structarat Engineering Research Centre ( CSIR ), Matfrae 

Cement Corporation of India, New Delhi 

Central Board of Irrigation and Power. New Delhi 

Public Works Department, Government of Tamil Nadu 

Orissa Cement Limited, New Delhi 

Gannon Dunlcerly & Co Ltd, Bombay 

The Institution of Engineers ( India ), Calcutta 
Director General, BIS ( Ex-officlo Member ) 



Secretary 

Shri N. C. Bandyopadhyay 

Joint Director ( Civ Engg ), BIS 



Cement, Pozzolana and Cement Additives Subcommittee, CED 2 

Contener 
Dr H. C. Visvesvaraya 



Members 

Dr a. K. Mullick 
Dr ( SiiT ) S. Laxmi 

Shri S. K. Banerjee 
Shri N. O. Basak 

Shri T. Madnbsmwar ( Alternate ) 
Shri Somnath Banerjee 
CiiBP Engineer ( Research-cum> 
Director ) 

RiasARCH Officer ( CT ) ( Alternate ) 
Shri N. B. Desai 

Shri J. K. Patel ( Alternate ) 
D0ICTOR 

RattARCH Officer ( Alternate ) 
DiRBcroR(CAMDDIl) 

Diputy Director ( C & MOD II ) 
( Alternate ) 

SWRI R. K. Gattani 

Shri R. K. Vaishnavi ( Alternate ) 
Shri J. Sin Gupta 

Shri P. J. Jaous 

Dr a, K. Chatter/eb ( Alternate ) 

Joint Director, Standards 
(BAS)/CB-I 
Joint Director, Standards 
(BAS)/CB>ll(.4//(f/ia/e> 

Shri R. U Kapoor 

Shri R. K. Datta ( Alternate ) 
Shri W. N. Karooe 
Shri R. Kunjithapattam 
Shri O. K. Majumdar 



National Council for Cement and Building Materials; 
New Delhi 



( Alternates to Dr H. C. Visvesvaraya ) 



National Test House, Calcutta 

Directorate General of Technical Development, New Delhi 

Cement Manufacturers Association, Bombay 
Irrigation Department, Government of Punjab 

Gujarat Engineering Research Institute, Vadodara 
Maharashtra Engineering Research Institute, Nasik 
Central Water Commission, New Delhi 

Shree Digvijay Cement Co Ltd, Bombay 

National Buildings Organization, New Delhi 
The Associated Cement Companies Ltd, Bombay 

Research, Designs and Standards Organization, Lucknow 



Roads Wing (Ministry of Transport ) ( Department of Surfac* 
Transport ). New Delhi 

The Hindustan Construction Co Ltd, Bombay 
Chettinad Cement Corporation Ltd, Poliyur, Tamil Nadu 
Hospital Services Consultancy Corporation ( India ) Ltd, 
New Delhi 



IS 455 : 19«f 



Metnben 

Shki K. p. Mobidbbn 
Shri Nikmal Sinoh 

Shri S. S. Miolani ( Alternate ) 
Shri Y. R. Phull 

Shri S. S. Seehra ( Alternate) 
Shri A. V. Ram ana 

Dr K. C. Narano ( Alternate ) 
Col V. K. Rao 

Shri N. S. Galande ( Alternate ) 
Shri S. A. Reddi 
Dr S. S. Rehsi 

Dr Irshad Masood ( Alternate ) 
Shri A. U. Rijhsinghani 
Shri M. P. Singh 
superintendino engineer (d) 

Senior Deputy Chief Engineer 
( General ) ( Alternate ) 
Shri L. Swaroop 

Shri H. Bhattacharya ( Alternate ) 
Shri V. M. Wad 



Representing 

Central Warehousing Corporation. New Delhi 
Development Commissioner for Cement Industry ( Ministry of 
Industry ) 

Central Road Research Institute ( CSIR ), New Delhi 

Dalmia Cement ( Bharat ) Ltd, New Delhi 

Engineer-in-Chief* s Branch, Army Headquarters 

Gammon India Ltd, Bombay 

Central Building Research Institute ( CSIR ), Roorkec 

Cement Corporation of India Ltd, New Delhi 
Federation of Mini Cement Plants, New Delhi 
Public Works Department, Government of Tamil Nadu 

Orissa Cement Ltd, New Delhi 
Bhilai Steel Plant. Bhilai 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of goods and 
attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in any form 
without the prior permission in writing of BIS. This does not preclude the free use, in the course of 
implementing the standard, of necessary details, such ns symbols and sizes, type or grade designations. 
Enquiries relating to copyright be addressed to the Director (Publication), BIS. 

Review of Indian Standards 

Amendments arc Issued to standards as the need arises on the basis of comments. Standards are also reviewed 
periodically; a standard along with amendments is reaffirmed when such review indicates that no changes are 
needed; if the review indicates that changes are needed, it is taken up for revision. Users of Indian Standards 
should ascertain that they are in possession of the latest amendments or edition by referring to the latest issue 
of 'BIS Handbook' and 'Standards Monthly Additioas*. 

This Indian Standard has been developed from Doc: No. CED 2 ( 4745 ) 

Amendments Issued Since Publication 



Amend No. 



Date of Issue 



Text Affected 



BUREAU OF INDIAN STANDARDS 
Headquarters: 

Manak Bhavan, 9 Bahadur Shah Zafar Marg, New Delhi 110002 
Telephones: 323 01 31, 323 33 75, 323 94 02 

Regional Offices: 

Central : Manak Bhavan, 9 Bahadur Shah Zafar Marg 
NEW DELHI 110002 

Eastern : 1/14 C.I.T. Scheme VII M, V.I.P. Road, Maniklola 
CALCU1TA7(HX)54 

Northern : SCO 335-336, Sector 34- A, CHANDIGARH 160022 

Southern : C.I.T. Gimpus, IV Cross Road, CHENNAI 6001 13 

Western : Manakalaya, E9 MIDC, Marol, Andheri (East) 
MUMBAI4fXX)93 

Branches : AHMADABAD. BANGALORE. BHOPAL. BHUBANESHWAR. 
COIMBATORE. FARIDABAD. GHAZIABAD. GUWAHATI. 
HYDERABAD. JAIPUR. KANPUR. LUCKNOW. NAGPUR. 
PATNA. PUNE. THIRUVANANTHAPURAM. 



Telegrams: Manaksanstha 
(Common to all offices) 

Telephone 

323 76 17,323 38 41 



r337 84 99,337 85 61 
133786 26,337 9120 

r 60 38 43 
160 20 25 

r2350216,235 04 42 
12351519,235 2315 

f 832 92 95, 832 78 58 
183278 91,832 78 92 



Pniued at Dee Kay PniNen, New Delhi. India 



